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ABSTRACT 
Purpose: The purpose of this study was to investigate the contribution of parent sentence 
diversity to children’s sentence diversity at a later age. Children’s sentence diversity was further 
explored to examine its contribution to children’s subsequent 3rd person tense and agreement 
marking. Method: Twenty parent-child dyads participated in the study. Spontaneous language 
samples were collected from parents when children were 21 months of age and from children at 
30 months of age. These samples were coded for unique subject-verb combinations (USV), the 
sentence diversity measure. At 36 months of age, the Test of Early Grammatical Impairment was 
administered to measure children’s ability to accurately mark tense and agreement. Results: No 
relationship was found between parent sentence diversity and children’s sentence diversity. 
However, children’s 30-month sentence diversity was significantly related to their ability to 
mark tense and agreement at 36 months of age. Conclusion: Children’s sentence diversity is a 
foundation for their subsequent acquisition of tense and agreement. However, it is unclear 
exactly what properties of parent input support children’s early acquisition of diverse sentences. 
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CHAPTER I 
INTRODUCTION 
The development of language occurs in a similar sequence for all children: single words, 
word combinations, child-like telegraphic sentences, and finally adult-like sentences. One major 
influencing factor on children’s advancement through this developmental sequence is parental 
input. However, different measurements of parental input have been used to characterize this 
growth in children’s language acquisition. It is clear from previous research that language 
experiences in the environment affect children’s development of vocabulary. For instance, the 
total amount of speech directed toward children has been found to be associated with children’s 
vocabulary development (Huttenlocher, Haight, Bryk, Seltzer, & Lyons, 1991). Although 
amount of parental speech may be associated with children’s vocabulary development, it is 
difficult to make this same connection to children’s grammatical development (Hoff, 2006). 
More recent work has found a relationship between mean length of utterances (MLU) used in the 
input and children’s grammatical development (Huttenlocher, Vasilyeva, Waterfall, Vevea & 
Hedges, 2007). Children provided with input containing longer utterances were more advanced 
in their syntactic development. However, Valian (1999) suggested that measures of MLU do not 
provide information about how children analyze and use the input and that future measures need 
to be theoretically motivated. Therefore, future measures should not rely solely on the amount of 
parental speech or the general length of parent utterances, as these measures are not theoretically 
linked to children’s growth in the diversity of children’s sentence development or children’s 
progress toward adult-like sentences. 
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CHAPTER II 
LITERATURE REVIEW 
Sentences are the foundation of children’s syntactic development. Children must analyze 
sentences from the input in order to further develop their linguistic knowledge. To acquire the 
adult-like English grammar, children must discover that English sentences are marked for both 
Tense and Agreement; therefore children must acquire tense and agreement to progress from 
telegraphic child-like sentences towards well-formed adult-like sentences. Previous 
developmental research has not focused on sentences as a unit of developmental change or as a 
means of characterizing individual differences between children. Instead, general measures, such 
as MLU, have been the primary means of characterizing syntactic development. Although MLU 
accurately measures length, it does not directly characterize grammatical characteristics of the 
utterance (e.g., Is the utterance a word combination or a full sentence? Was a verb used? Does it 
include a tense marker?). Recently, children’s ability to produce a variety of sentences using 
different subject-verb combinations has been associated with progress in the onset of tense and 
agreement marking (Hadley & Rispoli, 2010). Together, the incorporation of tense and 
agreement into diverse sentences demonstrates the child’s ability to deploy the rules of their 
grammatical system in sentence production. These grammatically encoded sentences allow the 
child to talk about anything and reference it to anybody or anything for any given time (cf. 
Rispoli, Hadley, & Holt, 2011). 
In a recent study investigating grammatical development in young children, Villa (2010) 
examined sentence diversity through the measurement of subject-verb combinations. Three 
measures were used to capture developmental change within 20 children from 21 to 27 months 
of age: unique syntactic type – subject-verb (UST-SV), subject type productivity, and subject 
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constrastivity. Findings showed that children demonstrated productivity of 3rd person singular 
subjects (i.e., at least two different types) and verbs with different subjects by 27 months of age. 
These findings indicate that children produce diverse sentences at a very young age. Still, it is 
unknown what factors influence children’s growth in this early stage of grammatical 
development. 
The Importance of Input in Theories of Grammatical Development 
There are differing explanations for grammatical development, varying in the emphasis 
placed upon the role input plays in learning. Usage-based (UB) theorists posit that children under 
3 years of age have little abstract grammatical knowledge (Tomasello, 2003). From the UB 
perspective, input plays a crucial role in the process of acquiring grammar. Children learn 
grammar from lexically specific constructions provided in their input; that is, children first 
produce sentences using the specific subjects and verbs that they frequently hear used together in 
the input. From these lexically specific constructions the child eventually figures out that there 
are more abstract ways to represent these constructions and begins to build other sentences 
around the same verbs that they already use. The longer the child has been using a specific verb, 
the more complex structures they are able to produce with it. Then, children begin using tense 
and agreement morphemes with the frequent constructions that use these morphemes (Guo, 
Owen, & Tomblin, 2010). These early uses of tense and agreement morphemes also begin as 
memorized “rote” chunks. These lexically specific chunks eventually progress toward an adult-
like grammar through “abstraction”. However, it is unclear how to determine when children 
begin to use lexically specific constructions in more abstract ways. In addition, the UB 
perspective does not address individual differences in the rate of grammatical development 
between children or developmental change over time. 
  
 
4 
In contrast, generativists propose that children bring knowledge of how possible 
languages are structured to the language acquisition task; that is, the hypothesis space is 
constrained (Guasti, 2002; Yang, 2004). This is a major difference from the UB perspective. 
Input also plays a different role in generativist accounts. For example, children must analyze the 
input to figure out the word order parameters of their native language. As children learn the 
language specific rules of their native language, they develop abstract representations of 
sentences before they even begin using them. In English, children learn that declarative 
sentences begin with a subject, followed by a verb, and ending with an object (SVO; Guasti, 
2002). Therefore, since children have already learned the proper word order of a sentence, their 
early telegraphic multiword utterances demonstrate this knowledge (e.g., “Pooh eat apple.”). 
Children must also learn whether their language marks grammatical features like tense and 
agreement. Some researchers have argued that maturation accounts for the emergence of tense 
and agreement, known as the maturational perspective (Wexler, 2003). It is important to 
underscore that generative accounts do not imply children’s knowledge of tense and agreement 
for a given language is innate. Rather, children must learn whether the language they are learning 
marks tense and agreement by analyzing the input.  
Although generative accounts acknowledge input plays a role in children’s development 
of grammar (cf. Valian, 1999), the way in which children analyze the input has not been clearly 
articulated in the past. More recently, more precise accounts of how children use input to learn 
the grammatical properties (or parameters) of their language have appeared. For example, 
Variational Learning (VL) is a generative account that better explains how children learn that 
tense is a property of sentences from input (Yang, 2004), rather than by maturation. VL is a 
learning theory. VL proposes that probabilistic learning allows children to learn the target 
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grammar of their native language; however, the learner is also equipped with innate knowledge 
of the possible options for constructing a grammar. The grammatical options provided by 
universal grammar (UG) compete with one another as the child analyzes sentences in the input. 
The input promotes or demotes a grammatical option when evidence for the grammatical option 
is unambiguously present in the input sentence (rewards) or not (punishes). Legate and Yang 
(2007) have addressed how this type of probabilistic learning could be applied to the acquisition 
of tense marking cross-linguistically. Thus, a strength of VL is its explicit attention to the role of 
input in children’s grammatical development. 
In a recent study, Hadley, Rispoli, Fitzgerald, and Bahnsen (2011) tested the predictions 
of VL, specifically the extent to which parent input informativeness (i.e., the percentage of 
unambiguous evidence for tense marking out of all unambiguous and ambiguous verb forms in 
input sentences) explained between-child differences in the growth of tense productivity. 
Language samples of 15 parent-child dyads were examined by comparing the input 
informativeness of parents when children were 21 months to children’s later productivity of 
tense morphemes at 30 months. Input informativeness was found to vary among English 
speaking parents, but was unrelated to talkativity (total number of utterances) or lexical diversity. 
Further, input informativeness was the only parent measure related to children’s morphosyntactic 
growth. This study provides evidence that variation in the input to young children affects their 
rate of grammatical development and that children are already sensitive to distributed and 
abstract grammatical properties as young as 21 months of age. Hadley et al. (2011) referred to 
this sensitivity as “apprehension” that the target grammar marked “tense.” However, at the same 
time these children were sensitive to the evidence for “tense” in the input, they were not yet 
producing tense morphemes. Hadley et al. (2011) also revealed that copula is was the most 
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frequent morpheme used in parental input at 21 months and in a related study, Rispoli et al. 
(2011) reported that copula was the earliest tense morpheme to become productive for the 
children. In contrast, 3rd person verb forms (regular and irregular) are rare in the input 
(Fitzgerald, 2010; Hadley et al., 2011), yet Rispoli et al. (2011) found that this verb suffix 
appears earlier in the developmental sequence than would be expected based upon input 
properties alone. Rispoli et al. proposed that learning copula is facilitates the learning of other 
morphemes that share the same features for person, number, and tense. 
To synthesize and interpret these findings, Rispoli and Hadley (in press) proposed a new 
account known as Gradual Morphosyntactic Learning (GML). GML recognizes that some 
sentences can be produced via direct activation, the “direct associative connections between 
referential content and phonetic content” (Bock, 1982, p. 24), whereas others are produced via 
grammatical encoding (Bock & Levelt, 1994). Direct activations are proposed to arise from their 
high frequency of use in the input. Importantly, the production of these expressions is thought to 
by-pass the need for generating an underlying grammatical representation (cf. Rispoli, Hadley, & 
Holt, 2009; Rispoli & Hadley, in press). As such, frequently used expressions in the input could 
lead children to early acquisition of the same expressions, but reliance on these expressions 
would not be expected to facilitate the acquisition of other grammatical structures that share 
similar grammatical features in the adult grammar. The GML approach also recognizes the 
contributions of maturation, input, and variational learning to children’s grammatical 
development. Like maturational accounts, GML assumes readiness for grammatical development 
may be age-dependent. Like the VL account, GML proposes that children must analyze the input 
to determine which grammatical options are attested in the language they are learning. In 
addition, GML proposes that children must integrate their knowledge of the target language’s 
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parameter values into grammatical representations sufficient for grammatical encoding. As 
such, GML also predicts a developmental sequence of productive morpheme use arising from 
differences in the task of integrating tense and agreement features with syntactic structure 
(Rispoli et al., 2011). Given that tense and agreement are encoded differently across syntactic 
structures (i.e., word forms versus affixation), it would seem that diversity of sentences in parent 
input that reflect these different syntactic structures would be important for facilitating children’s 
grammatical development. 
Hadley et al. (2011) demonstrated that input informativeness contributes to children’s 
rate of morphosyntactic growth. However, parents can be informative in different ways. They 
can use a limited number of +Tense sentences frequently or they can distribute the +Tense 
sentences across a more diverse variety of sentences. Therefore, input informativeness of the 
parents might be influenced by the diversity of subjects and verbs used in the input. Walsh 
(2010) demonstrated that input informativeness for tense marking can be increased when adults 
are instructed to use more diverse sentences in their input. Walsh examined the use of sentences 
with 3rd person subjects in language input in 18 adults before and after instruction on how to use 
toy talk while describing a video of a parent-child dyad playing with toys. Toy talk consisted of 
two strategies promoting the use of 3rd person subjects, instructing adults to talk about the toys 
and to give the item or toy a name. Walsh hypothesized that if adults could increase their use of 
sentences with 3rd person grammatical subjects following instruction, changes in input 
informativeness would also be observed without any additional instruction on tense morphemes. 
That is, more sentence diversity would result in morphosyntactically richer input. Following 
instruction, the adults used more 3rd person subjects and fewer 2nd person subjects (e.g., “You 
like Winnie the Pooh.”). And, as predicted, input informativeness also increased, most likely 
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because 3rd person singular subjects with state verbs (e.g., “Pooh needs more juice.”) required 
overt marking of agreement with the subject whereas 2nd person you subjects did not (e.g., “You 
need more juice.”). However, only the frequency of sentences containing these 3rd person 
singular subjects was examined, not the diversity of the subject-verb combinations used. The 
current study will focus on the variety of unique subject-verb combinations used across 
person/number type to make a stronger comparison between input and children’s grammatical 
development. 
In another recent study, Fitzgerald (2010) examined other factors that contribute to input 
informativeness for tense. Language samples from 15 parent-child dyads were examined at 21 
months of age. The mean proportion of differing interaction styles used by parents indicated that 
15% of parents’ utterances were interpersonal-focused descriptives, whereas 18% were other-
focused descriptives. Interpersonal-descriptives were characterized by the use of self-talk and 
parallel-talk. Self-talk is the use of first person subjects with verbs (I+verb) to describe to the 
child what the parent is doing (e.g., “I see Pooh.”). Parallel talk is the use of 2nd person subjects 
combined with verbs (you+verb) to talk about what the child is doing (e.g., “You like Winnie the 
Pooh.”). Other-focused descriptives were characterized by the use of 3rd person subjects, similar 
to the toy talk used in the study by Walsh (2010), and included both descriptions with forms of 
copula BE and lexical verbs. The number of other-focused forms found to be related to input 
informativeness varied among parents, ranging from 8 to 32 utterances. Other-focused 
descriptives included not only 3rd person subjects, but also copula BE forms mainly used for 
labeling (e.g., “It’s a banana.”). However, the use of copula BE to label objects may be extracted 
by the child and produced as an unanalyzed rote form (e.g., “it’sa”). Therefore, not all sentences 
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coded as other-focused descriptives may be as powerful as those containing sentences with 3rd 
person subjects and lexical verbs in promoting children’s grammatical development. 
Together, the studies by Walsh (2010) and Fitzgerald (2010) suggest that the frequency 
of sentences with 3rd person subjects in the input is associated with richer morphosyntactic input; 
however, neither study has examined the diversity of input sentences. That is, the importance of 
sentence diversity, operationalized as unique subject- lexical verb combinations, remains 
unknown.  
Sentence diversity in the parent input is hypothesized to facilitate grammatical 
development for children learning English because it provides children with crucial input for 
discovering the structure-dependent relationship of subject-verb agreement. In English, the 3rd 
person singular cell in the verb paradigm is particularly crucial for providing this evidence to the 
child (Rispoli et al., 2011). Yet, sentences marked for 3rd person singular present tense are 
remarkably rare in the input, representing less than 4% of the verb forms in the input (Hadley et 
al., 2011). To discover that agreement is a property of English sentences, children need to be 
exposed to a diversity of grammatical subjects distributed across the person/number paradigm. 
First person refers to the speaker, second person refers to the addressee, and third person is used 
for referents other than the speaker or listener. The ability to comment on third person referents 
is a critical foundation to communicate about a broader range of ideas and events in the world. 
Combining 3rd person subjects with state and action verbs provide diverse subject-verb 
combinations that allow parents to talk about other people and events in the world. Since there is 
evidence that parental input affects children’s grammatical development, it is hypothesized that 
parents’ use of diverse subjects and verbs rather than input consisting primarily of you+verb 
constructions will provide children with more useful input. It is further hypothesized that this 
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diversity in sentences will provide more opportunities for the child to analyze the input, detect 
the patterns for how tense and agreement work, and then incorporate this knowledge into their 
own sentence production. 
Few empirical studies have focused on how sentence diversity and contrasting 
grammatical subject types in the input might contribute to children’s acquisition of grammar. 
Huttenlocher et al. (2007) found significant changes in syntactic complexity and diversity in 
caregiver speech to children over time. Results indicated a positive relationship between MLU 
used in caregiver input and children’s grammatical development. The longer the utterances 
caregivers provided in the input, the more advanced children’s sentences were in syntactic 
complexity and diversity. However, only complex, multi-clause sentences were examined. It is 
not clear why the diversity of simple sentences was not examined. Instead, it is hypothesized that 
differences exist in the kinds of simple sentences parents produce, and this study will examine 
how differences in parent sentence diversity contributes to children’s grammatical development.  
The current study will use a theoretically motivated measure of sentence diversity to 
examine relationships between parent input and children’s grammatical development. Unlike 
MLU, the measure of sentence diversity will provide information about unique subject-verb 
combinations used and their importance to children’s development of tense and agreement. 
Sentence diversity is believed to be a critical step toward grammatical development because 
adult-like use of morphosyntactic forms varies as a function of grammatical subjects (i.e., 
person/number distinctions), lexical verb types (i.e., state, action), and syntactic contexts. It is 
important to know the number of verbs in a child’s repertoire and the child’s ability to produce 
these verbs within sentences in a variety of different ways. A greater number of different verbs in 
a child’s repertoire allow the child to produce sentences with verbs of low frequency in the input.  
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The purpose of this study is to examine the contribution of sentence diversity in parent 
input at 21 months to children’s sentence diversity in sentences at 30 months. Children’s 
sentence diversity will further be explored to examine its contribution to children’s subsequent 
grammatical development, measured by children’s production of 3rd person singular tense and 
agreement marking at 3 years of age. This research study will aim to answer the following 
questions: 
1. How does sentence diversity in the parent input at 21 months relate to children’s sentence 
diversity at 30 months?  
2. How does children’s sentence diversity at 30 months relate to their accurate use of 3rd 
person tense/agreement marking at 36 months? 
The greater amount of diversity in parental input at 21 months is hypothesized to be positively 
correlated with children’s sentence diversity at 30 months. Additionally, children’s sentence 
diversity is predicted to be unrelated to the overall amount of parent talkativity. Secondly, 
children’s sentence diversity at 30 months is expected to be related to children’s development of 
tense and agreement, because tense and agreement are properties of “sentences.” However, a 
stronger positive correlation is expected for children’s sentence diversity and accuracy of 3rd 
person singular agreement marking at 36 months than between children’s sentence diversity and 
past tense marking at 36 months. This is hypothesized because having diversity in grammatical 
subject-lexical verb combinations is necessary for children to discover the pattern of agreement 
marking that varies with the grammatical subject’s features of the person/number, but diversity 
of subjects is not necessary to mark past tense. 
  
 
12 
CHAPTER III 
METHODOLOGY 
Database 
Data for the current study were obtained from an ongoing longitudinal investigation 
funded by the National Science Foundation (NSF; Rispoli & Hadley, 2008). The purpose of the 
longitudinal study is to document the growth of tense and agreement between 21 and 36 months 
of age and the contribution of parent input to that growth. To date, a total of 58 families have 
contributed to the database. 
Participants were 16 to 20 months of age when they were recruited for the parent project. 
All participants were recruited from a university community and surrounding rural communities 
in Champaign, Vermillion, and Macon Counties in Illinois. Recruitment involved distribution of 
information about the study through newspapers, campus listserves, and distribution of flyers to 
various community settings (daycares, medical offices, churches, recreation centers, etc.). 
Interested parents contacted the laboratory by phone or email. Families were invited to 
participate following a brief phone interview confirming that the child participant was 
developing typically. To gather this information, parents were asked questions pertaining to 
general health, prematurity or trauma at birth, prolonged hospitalizations, otitis media, 
developmental milestones, talkativeness and intelligibility. Children with frank neurological or 
sensory impairments, insertion of pressure equalization tubes as a result of repeated bouts of 
otitis media, or delayed onset of walking or talking (i.e., after 15 months) were not invited to 
participate in the study. Families were compensated $20 for their participation at each 3-month 
measurement point completed. Children also received toys (i.e., teddy bear in UI shirt, wind-up 
toy) as incentives on their 2nd and 3rd birthdays.  
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Information was gathered regarding the children’s general developmental abilities at 21 
and 24 months of age through parent report using the Ages and Stages Questionnaire (ASQ; 
Bricker & Squires, 1999). Information on the children’s expressive vocabulary was obtained 
through parent report from the MacArthur Communicative Development Inventories (CDI; 
Fenson et al., 2007). The majority of children had expressive vocabulary abilities falling between 
the 15th and 85th percentiles. 
One of the two trained research assistants (RAs) administered the Rice-Wexler Test of 
Early Grammatical Impairment (TEGI; Rice & Wexler, 2001) to formally assess the children’s 
productive use of grammatical knowledge for tense marking at 36 months. The TEGI is a 
standardized, criterion-referenced assessment for children aged 3;0 to 8;11. It contains a variety 
of probes to elicit the production of 3rd person singular present tense, regular and irregular past 
tense, auxiliary BE, and auxiliary DO forms. A phonology probe was first used to assess whether 
the child was able to produce the essential sounds for grammatical tense marking, /s, z, t, d/. 
Children must pass the phonology probe in order to continue with the remaining probes.  
For both measurement points, audio and video recordings from 60-min play sessions 
were available for each parent-child dyad in the database. During the first 30-min, the child 
talked with his/her parent while playing with age appropriate toys in the lab playroom. The 
examiner joined the parent and child during the second 30-min to provide opportunities for more 
diversity in the sentences produced by talking about the toys during play-based interactions 
while following the child’s lead (Oetting & Hadley, 2008). The examiners included the author, 
another graduate RA and the primary investigator, but only one examiner participated in 
individual sessions. 
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Participants 
From the parent project, twenty children (9 males, 11 females) were selected for the 
current study. To be included, four inclusionary criteria were used. First, children had to 
complete all longitudinal data points from 21 to 36 months of age by December 2010. All 
children were also required to pass the communication domain of the ASQ at 21 and 24 months 
of age and demonstrate total expressive vocabulary abilities at or above the 10th percentile on 
the CDI at 21 and 30 months. Finally, all children were required to pass the phonological probe 
on the TEGI (Rice & Wexler, 2001) at 36 months of age. 
Procedures 
For the current study, only the spontaneous language samples from the 21-month and 30-
month measurement points were used. The 30-month measurement point was chosen to provide 
an ample amount of fully intelligible child sentences to code for sentence diversity for all 20 
children. Due to the time-consuming process of transcription, the 36-month language samples 
were not yet available for analysis in the current study. Table 1 provides descriptive information 
about what measures were taken at each measurement point. 
Transcription Procedures. Each session was fully transcribed using the Systematic 
Analysis of Language Transcripts software (SALT; Miller & Iglesias, 2010). Transcription of the 
language samples was completed by 1 of the 5 trained RAs, which included the author of this 
study. First, the examiner from the data collection session typically transcribed the child 
utterances for the entire session. To maintain a conservative measure of children’s language 
abilities, the examiner listened to each utterance a maximum of three times to determine whether 
it was intelligible, partially intelligible, or unintelligible before transcribing it. Then, the 
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examiner or a second RA transcribed the adult utterances of the parent and examiner, while 
adding comments about the context of the session (e.g., what toy the child was playing with). A 
third RA completed a third pass of the transcript to provide a final consensus pass on all 
utterances. This RA was allowed to add content words and to delete morphemes or change 
utterances to unintelligible that could not be confirmed. Any tense or agreement morphemes 
were only added to the transcript with the consensus of the original transcriber or project 
investigators. These conservative transcription procedures were intended to increase the validity 
of each transcript, given the challenges inherent in transcribing very young children’s speech. 
The author and another trained graduate RA completed transcript coding for standard measures 
of Mean Length of Utterance (MLU) and Number of Different Words (NDW). Table 2 
summarizes the descriptive information available for each participant at 21-months of age, 
including their verb and total expressive vocabulary on the CDI and their total utterances, NDW, 
and MLU in words (MLUw) from the 30-min parent-child language sample. Table 3 contains 
similar descriptive information for the 30-month data point. Since this descriptive information 
was available for both the 21- and 30-month data points, it was used for supplemental analyses 
of children’s language development over time. 
Coding Procedures. After transcription and standard coding procedures were completed, 
additional coding passes for the current study were conducted for each transcript. To examine 
sentence diversity in the parent input when children were 21 months of age, the first 30-min of 
each language sample transcript was used. This corresponds to the parent-child portion of the 
play session. To examine sentence diversity in the children’s spontaneous speech at 30 months of 
age, the entire 60-min play session was used. This corresponds to both the parent-child portion 
and the examiner-child-parent portion. These rate-based samples examined the frequency and 
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diversity of sentences produced in a set length of time during the real-time demands of 
conversational interaction (Hadley, 1999).  
Only sentences in spontaneous, complete and intelligible utterances were coded. This 
excluded utterances based on songs, nursery rhymes, or stories as well as interrupted, abandoned, 
or partially unintelligible utterances. Sentences that were coded included (a) both declaratives 
and questions for parent input at 21 months of age; and (b) declarative sentences only for 
children at 30 months following the procedures of Villa (2010). Although children rarely 
produced questions using a subject-verb combination, parents produced these questions 
frequently.  Therefore, it was necessary to code the subject-verb combinations in parent 
questions to accurately characterize parents’ sentence diversity. Sentences were operationally 
defined as utterances containing an explicit grammatical subject and a lexical verb. This 
operational definition excluded imperatives (e.g., “Stop! Come here.”) from further analysis. It 
also excluded imperatives with addressee terms that lacked an explicit grammatical subject (e.g., 
“Johnny, come here please.”). Addressee terms were set off from the rest of the sentence with 
commas during the transcription process to identify these forms as addressees as opposed to 
grammatical subjects. All utterances containing sentences with explicitly stated subjects and 
lexical verbs were coded using SALT (Miller & Iglesias, 2010). Both main and embedded 
clauses containing explicit subject-verb combinations were coded. The code [SV] was used to 
distinguish combinations of a subject-lexical verb from combinations of subject-copula [SC]. 
These codes were inserted after the grammatical subject. In addition, all [SV] combinations were 
coded for grammatical features of person (1st, 2nd, 3rd) and number (singular or plural). For 
example, a 3rd person plural subject-lexical verb combination was coded as, “The babies[SV:3P] 
need a bath.” Second person plural subjects (e.g., you all are sitting.) were not coded because the 
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play sample context only included the parent and child, and therefore these types of subjects 
rarely occurred. See Appendix A for more detailed coding procedures. 
Measures 
Parent Input Measures. Adult utterances were examined for the total number of unique 
subject-verb combinations. For characterizing children’s grammatical development, Hadley 
(1999) operationalized a unique syntactic type (UST) as a combination of two or more words 
with syntactic status that can fit into a more grammatically complete adult utterance. For this 
study, only USTs containing a unique combination of a subject and a lexical verb were 
considered and referred to as unique subject-verb combinations (USV; Hadley, 2006; Villa, 
2010).  
For each sentence with an explicit subject and lexical verb, the USVs were categorized 
by person/number type (i.e., 1st person singular, 2nd person singular, 1st person plural, 3rd 
person singular, 3rd person plural) in a USV summary grid (see Appendix B). First person and 
2nd person subjects were counted as a USV combination if the subject was combined with a 
different lexical verb. For 3rd person subjects, a USV was counted if the same subject was 
combined with a different lexical verb or a different subject was combined with the same lexical 
verb. The total number of USVs were tallied for each person/number type and summed across all 
subject types to determine the total number of USVs. In addition, the total number of utterances 
and subject-verb clause frequency in the 30-min speech sample were tallied for control variable 
measures of talkativity. Subject-verb clauses included both main and subordinate clauses. 
Child Language Measures. All measures were computed in the same way as they were 
for the parents. However, only declarative sentences (not questions) were coded and the entire 
60-min speech sample was used. Talkativity and clause frequency were also computed for the 
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child in the same manner, tallying the total number of utterances and clauses in the 60-min 
speech sample, for descriptive purposes. 
Formal Outcome Measures. For the current study, two probes from the TEGI were used 
as formal outcome measures at 36 months of age, specifically the 3rd person singular present 
tense (3PS) probe and the past tense probe. For each probe, the child’s performance was assessed 
in two ways: (a) the overall percentage of correctly marked verbs and (b) the number of different 
verbs marked with a regular inflection. The percentage of correctly marked verbs out of all 
scorable opportunities reflected the child’s accuracy marking tense and agreement according to 
the standard scoring convention of the TEGI. This percentage was characterized as an accuracy 
score. The second scoring convention unique to this study examined the number of different 
verbs marked (NDVm) with a regular inflection. This was to differentiate between children who 
achieved similar percentage accuracy scores, but produced a different number of scorable 
sentences or produced multiple sentences with a limited number of lexical verbs. For example, 
children could obtain a score of 50% accuracy on the basis of 4 versus 10 opportunities (i.e., 2 of 
4; 5 of 10) or the same number of opportunities using the same lexical verb (i.e., pilot go; dancer 
go). If the same verb was consistently used, the standardized TEGI procedures allow it to be 
counted as correct productions up to a maximum of 3 times. This scoring approach provided an 
alternative way to assess the grammatical productivity for these two inflectional morphemes 
given a standard set of opportunities. The 3PS probe was expected to be more tightly correlated 
with children’s sentence diversity at 30 months because diversity of sentences with different 
grammatical subjects in particular was expected to be necessary for children to learn how to 
mark agreement.  The past tense probe served as a control variable since the diversity of 
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person/number of the grammatical subject was not hypothesized to be as central to past tense 
marking. 
Reliability 
Parent Input Measures. A second RA first completed an independent consensus pass on 
all parent utterances coded for subject-verb combinations for two 30-min parent language 
samples at 21 months, accounting for 10% of the total parent data. These language samples were 
selected using a random number generator. The second RA noted any disagreements in subject-
verb combination coding. The desired agreement level in subject-verb coding (e.g., SV:1, SC, 
etc.) was set at 90% or higher. Agreement in subject-verb coding was 100%. Next, the second 
RA completed independent reliability for USV combination coding for the same parent language 
samples. This involved the identification of unique subject-verb combinations from those coded. 
The desired overall reliability of USV coding was set at 90% or higher. The overall agreement 
for USV coding was acceptable at 98.5%. 
Child Measures. First, a second RA completed independent reliability for subject-verb 
combination coding for two 60-min child language samples at 30 months. This accounted for 
10% of the total child language sample data. Child language samples were selected using a 
random number generator. A disagreement was noted for any subject-verb combination in which 
a code was different or omitted. The desired agreement level in subject-verb coding was set at 
90% or higher. The overall agreement in subject-verb coding was acceptable at 96.4%. Next, the 
second RA completed independent reliability for USV combination coding for the same child 
language samples. The desired overall reliability of USV coding was set at 90% or higher. 
Omissions in subject-verb coding had the potential to lead to disagreements in USV coding. This 
did indeed occur, resulting in lower USV coding overall agreement of 84%. However, when 
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reliability for USV coding was calculated based only on the subject-verb codes identified in the 
transcripts, overall agreement was 96.1%. 
Formal Outcome Measures. During TEGI administration at 36 months, a co-investigator 
supervised administration and acted as a second listener by completing online transcription and 
scoring of child responses to each probe item on the 3PS and past tense probes. Also during 
administration, the RA administering the TEGI completed a preliminary transcription pass of the 
probe items. At a later date, the same RA listened to an audio recording of the child’s responses 
to probe items in order to confirm the original transcription. The RA then scored each item. 
Transcription reliability and scoring reliability were each calculated by averaging agreement 
percentages for two children together (i.e., the Past tense and 3PS agreement scores for child 1 
were averaged with agreement scores for child 2). Child TEGI samples were selected using a 
random number generator. First, reliability was determined for subject-verb transcription by 
comparing the co-investigator’s online transcription to the RA’s transcription. A disagreement in 
transcription was noted if a subject-verb combination was transcribed with a different lexical 
verb or if a subject or lexical verb was omitted from transcription. Acceptable subject-verb 
transcription reliability was set at 90%. The average agreement in transcription of subject-verb 
combinations was acceptable at 94.8%. Next, reliability was determined for probe item scoring 
by comparing the scoring completed by the co-investigator to the scoring by the RA. A 
disagreement in scoring was noted if a verb was transcribed as unmarked or if a correctly marked 
verb was scored as unscorable. Desired scoring reliability was set at 90% or higher. The average 
agreement in probe item scoring was 94.5%. 
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CHAPTER IV 
RESULTS 
The purpose of the current study was to investigate the role of sentence diversity in 
parent input and children’s grammatical development. The chapter begins with a description of 
general characteristics of the parents’ language use at 21 months, the children’s sentence 
diversity from the language samples at 30 months, and the children’s performance on the formal 
measures of tense and agreement marking at 36 months of age. This is followed by the 
correlational analyses designed to address the two primary research questions. The first research 
question addressed how sentence diversity in parent input at 21 months relates to children’s 
sentence diversity at 30 months. Next, the second research question explored whether children’s 
sentence diversity at 30 months relates to their accurate use of 3rd person singular tense and 
agreement marking at 36 months. 
Descriptive Statistics 
Descriptive statistics revealed considerable variation among parents on all measures of 
general parent input and sentence diversity. Table 4 displays the individual data for each parent 
and the descriptive statistics at the 21-month data point and the different types of clauses 
produced. The total number of utterances spoken by parents ranged from 214 to 645 utterances 
with a mean of 368.7 (SD = 105.4) in a 30-min sample. Of these utterances, about 62% of them 
contained clauses, ranging from 138 to 333 utterances, with a mean of 227.1 (SD = 60.0). 
Table 5 provides the individual data as well as the means and standard deviations for the 
frequencies of subject-verb combination types used in the parents’ clauses. The frequency of 
clauses used by parents ranged from 148 to 370 clauses with a mean of 246.2 (SD = 68.9) 
clauses. On average, 162.2 clauses contained a subject-verb combination (SD = 48.3) with parent 
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subject-verb combinations ranging from 101 to 258. The 2nd person subject-verb combination 
(i.e., you, child’s name) was used most frequently (M = 84.3; SD = 26.5), ranging from 37 to 
132. The use of 3rd person singular subject-verb combinations was much lower, with a mean 
frequency of 33.8 (SD = 16.7), ranging from 14 to 66 uses. 
The number of USV combinations used varied across the 20 parents, as indicated in 
Table 6. The mean number of total USVs used was 71.7 (SD = 20.3), ranging from 47 to 122. 
Again, 2nd person USV combinations were most frequently used, ranging from 14 to 42 uses 
with a mean of 24.6 (SD = 7.5). However, 3rd person singular USV combinations were used 
nearly as frequently, ranging from 11 to 42 uses with a mean of 22.8 (SD = 9.5).  
Descriptive statistics also revealed considerable variation among children on language 
sample measures and measures of sentence diversity at 30 months. Descriptive statistics for the 
different types of utterances each child produced are displayed in Table 7. The total number of 
utterances produced by children at 30 months ranged from 182 to 598 with a mean of 390.2 (SD 
= 131.8). Of these utterances about 32% contained one or more clauses, ranging from 32 to 230 
with a mean of 124.5 (SD = 58.3). 
The mean frequencies and standard deviations of subject-verb combination types used in 
clauses by children at 30 months are provided in Table 8. Children’s total frequency of clauses 
showed wide variation ranging from 32 to 247 with a mean of 127.1 (SD = 60.7). Therefore, 
variation is also shown in the number of clauses containing subject-verb combinations ranging 
from 29 to 206 with a mean of 101.7 (SD = 44.8). The 1st person singular subject-verb 
combination was most frequently used in children’s clauses with a mean of 53 (SD = 30.6), 
ranging from 14 to 117. The next most frequently used subject-verb combination in a clause was 
3rd person singular with a mean of 29.7 (SD = 15.1), ranging from 5 to 69 uses. 
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Table 9 contains descriptive statistics for the different types of USV combinations used 
by children at 30 months. Children produced a mean of 46.5 (SD = 17.6) total USV 
combinations, ranging from 18 to 83. Interestingly, 3rd person singular USV combinations were 
most frequently used with a mean of 19.5 (SD = 8.3), ranging in use from 4 to 38. First person 
USVs were the second most common ranging from 5 to 23 with a mean of 15.9 (SD = 5.1). 
At 36 months the TEGI was administered to obtain information about children’s ability to 
mark tense and agreement. Children’s accuracy scores on the TEGI 3PS and Past tense probes 
are outlined in Table 10, along with the number of different verbs children correctly marked in 
scorable opportunities. On the 3PS probe, children scored a mean accuracy score of 61.2 (SD = 
33.3) ranging in score from 0 to 100. On this probe, children marked an average of 4.3 (SD = 
2.9) different regular verbs, ranging from 0 to 9 different verbs. On the Past tense probe children 
scored a mean accuracy score of 55.8 (SD = 30.2) with a range in score from 0 to 93. Children 
marked an average of 5.9 (SD = 3.9) different regular verbs, ranging from 0 to 12, on the Past 
tense probe. 
Table 11 displays supplemental correlational analyses characterizing the relationships 
between child language measures at 21 months with each other, at 30 months with each other, 
and between 21- and 30-month measures in order to examine the stability of these general 
measures over time. Spearman rho correlations were used to eliminate any undue influence on 
analyses due to two children who were extreme outliers at 21-months of age (i.e., GTP08G, 
GTP11B). At 21 months of age, these children had vocabulary abilities at the 99th percentile and 
were typically combining words as reflected by MLUws of 3.16 and 2.35, respectively (see 
Table 2). The 21-month correlations included all 20 participants; however, the correlations with 
30-month variables included only 19 participants because one family did not return a CDI at 30 
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months of age. The correlations indicated significant positive relationships among 21-month 
CDI verb vocabulary with NDW (rs = .845, p < .001), CDI verb vocabulary with MLUw (rs = 
.781, p < .001), and NDW with MLUw (rs = .808, p < .001). At 30 months, NDW was 
significantly related to MLUw (rs = .668, p = .001), but no other significant relationships were 
observed. CDI verb vocabulary and NDW showed stability over time between 21- and 30-
months (CDI: rs = .409, p = .041; NDW: rs = .639, p = .002). However, MLUw was not related 
over time (rs = .251, p = .150). 
Correlational Analyses 
Spearman rho non-parametric correlations were used for all correlational analyses to 
eliminate any undue influence from the two extreme outliers previously described. Before 
examining Research Question 1, the relationship between parent input measures and children’s 
general language abilities at 21-months were examined to determine whether differences in 
children’s verb vocabulary and ability to combine words at the start of the study were associated 
with parent input measures. All 20 parent-child dyads were included in the analysis. These 
results are displayed in Table 12. No relations were found between parent input and descriptive 
measures of children’s language abilities at 21 months, indicating that the variation among 
children’s language abilities did not systematically influence the parents’ language input on the 
variables of interest or vice versa. 
Relationships between parent and child sentence diversity. To address Research Question 
1, sentence diversity measures of parent input at 21 months were correlated with child measures 
of sentence diversity at 30 months. All 20 parent-child dyads were included in the correlations. It 
was hypothesized that parent sentence diversity in the form of USVs would be positively 
correlated with children’s 30-month USVs. To ensure that this relationship was not merely due 
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to parents’ general talkativity or the frequency of subject-verb combinations in the input, these 
measures were included as control variables. However, no significant relationships were found 
between any parent input measures at 21 months with children’s sentence diversity measures at 
30 months (see Table 13).  
Because no relationships were found between parent input measures and children’s 
sentence diversity, the general measures of the children’s language abilities were examined and 
shown in Table 11. A listwise analysis was conducted comparing 21-month and 30-month child 
language measures to their 30-month USV measures. Because the CDI was not available for 1 
child at 30 months, only 19 children were included in the following analyses. First, general 
language measures at 21 months were examined to gain a better understanding of variation in 
children’s 21-month language abilities as predictors of sentence diversity at 30 months. In 
particular, the extent to which children’s 21-month verb vocabulary and ability to combine words 
in general, were examined in relation to their 30-month sentence diversity. Children’s verb 
vocabulary at 21 months was related to total 30 month USVs (rs = .396, p = .047). The strongest 
positive relationship was found between children’s NDW produced during the 30-min parent 
sample at 21 months and their total USVs at 30 months (rs = .625, p = .002; see Figure 4). 
However, children’s MLUw at 21 months was not significantly related to total USVs (rs = .314, 
p = .095). 
Next, children’s verb vocabulary and ability to combine words into phrases at 30 months 
were considered in relation to their sentence diversity at 30 months, also presented in Table 11. 
Recall that only 19 participants were available for these analyses. At 30 months, children’s verb 
vocabulary was not related to total USVs (rs = .297, p = .108); however, MLUw was related to 
total USVs (rs = .647, p = .001; see Figure 5).  
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Relationships between children’s sentence diversity and tense/agreement marking. 
Research Question 2 was then addressed to examine the relationship between children’s sentence 
diversity at 30 months and their accurate use of tense and agreement marking at 36 months. Two 
children were dropped from these analyses because they failed to attempt more than 3 items on 
the 3PS probe. Therefore, only 18 children were included in Research Question 2 analyses. It 
was hypothesized that children’s ability to produce diverse subject-verb combinations would 
strengthen the abstract subject-predicate relation, resulting in more accurate marking of subject-
verb agreement in particular. Thus, children’s 30-month sentence diversity measures were 
expected to be positively correlated with the 3PS TEGI measure because 3rd person singular 
subjects require agreement marking. The past tense probe was used as a control variable because 
the linguistic representation of past events was not expected to be directly related to the diversity 
of subject-verb combinations because past tense marking is not altered according to the subject 
type used. As such, it was hypothesized that there would be a stronger relationship between 
children’s 30-month sentence diversity and the 3PS probe than to the past tense probe. 
Table 14 and Figures 6 through 9 illustrate these relationships. As expected, children’s 
total USVs showed a significant relationship to children’s accuracy score on the 3PS probe of the 
TEGI (rs = .610, p = .004). The more specific variable, 3rd person singular USVs, was also 
related to the 3PS accuracy score (rs = .647, p = .002). In contrast, the correlation between total 
USV production and accuracy on the past tense probe of the TEGI was not significant (rs = .378, 
p = .061). However, a significant moderately low positive correlation was found between 3rd 
person singular USV production and the past tense accuracy score (rs = .473, p = .024).  
To differentiate between children who achieved the same accuracy scores but produced a 
different number of scorable sentences or produced multiple sentences with a limited number of 
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lexical verbs on the TEGI, children’s NDVm in scorable sentences was also examined in 
relation to each probe. These relationships are displayed in Table 14 and illustrated in Figures 10 
through 13. Children’s total USVs showed a significant relationship to children’s NDVm on the 
3PS probe (rs = .591, p = .005). A significant relationship was also found between children’s 
production of 3rd person singular USVs and their NDVm on the 3PS probe (rs = .636, p = .002). 
Interestingly, children’s total USVs were also significantly related to NDVm on the Past tense 
probe (rs = .630, p = .003). Also, a significant lower positive correlation was found between 
children’s 3rd person singular USVs and the NDVm on the Past tense probe (rs = .529, p = .012). 
In summary, parent measures of sentence diversity were unrelated to children’s sentence 
diversity, but children’s sentence diversity was related to the subsequent ability to mark tense 
and agreement. Children’s ability to produce diverse subject-verb combinations is an important 
foundation for tense and agreement acquisition. However, the role of parent input in acquiring 
this necessary diverse sentence foundation is not yet clear. 
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CHAPTER V  
DISCUSSION 
Previous research has demonstrated that language experiences in the environment, 
specifically amount of parent talkativity, have an effect on children’s vocabulary development. 
Previous research has not seriously investigated how children use sentence diversity in parent 
input to analyze grammatical properties in the language. This study investigated the relationship 
between the sentence diversity of parent input to their 21-month-old toddlers and their children’s 
subsequent grammatical development. The input measure of primary interest was unique subject-
verb combinations. There is reason to believe that children’s sentence diversity is important for 
acquisition of adult-like tense and agreement. Therefore, the contribution of parents’ sentence 
diversity to their children’s sentence diversity was investigated. To establish the importance of 
children’s sentence diversity to their later ability to mark tense and agreement, these 
relationships were also examined.  
Relationships between parent sentence diversity and child sentence diversity 
Research Question 1 explored the relationship between parent input measures of sentence 
diversity at the 21-month data point to child measures of sentence diversity at 30 months. It was 
hypothesized that a greater amount of sentence diversity in parent input would be positively 
related to the amount of sentence diversity produced by children. No relationships were found 
between parent and children’s sentence diversity.  
Methodological Implications. This non-significant finding may be due to methodological 
factors. Such factors include the age in which the sentence diversity measure was obtained for 
both parent input and child outcomes, as well as the design of the measure, and its overlap with 
alternative measures of lexical diversity. In this study, parent input was not correlated with 
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children’s sentence diversity measured 9-months later. It is possible that a relationship might 
be observed if the measurements had been taken at an earlier point in time, given that 
developmental change in sentence diversity is already apparent between 21 and 27 months of age 
(Villa, 2010). For example, in Huttenlocher et al.’s (1991) study of parent input and its 
relationship to children’s vocabulary growth, parent talkativity was measured when children 
were 14 months of age and children’s vocabulary growth was measured from 14 to 26 months of 
age. Therefore, it is possible that the contribution of parent’s sentence diversity may influence 
children’s sentence development at an earlier point in time. It is also possible that the influence 
of parent input might be observed if a growth-relevant measure based on longitudinal change in 
children’s sentence diversity had been used as the outcome variable.  
The design of the sentence diversity measure also raises issues for future work. This 
study defined USV combinations as a subject combined with a different lexical verb for 1st 
person and 2nd person subjects. Unlike 1st and 2nd person subjects, 3rd person subjects have 
numerous possibilities and were counted as unique if a different subject was paired with the 
same lexical verb or if the same subject was paired with a different lexical verb. Given these 
operational definitions, it is not surprising that further examination revealed that parents’ lexical 
diversity, as measured by the number of different words they used, was also associated with their 
use of more diverse sentences (rs = .745, p < .001). More diverse vocabulary use, specifically 
verb vocabulary, would provide parents with the opportunity to provide more diverse sentences 
particularly with 1st and 2nd person singular sentences. It seems likely that parents with more 
lexical diversity may be producing diverse and complex predicates, not simply labeling objects 
in the environment (e.g., “That’s a ___.”), although this is beyond the scope of the current study. 
Similarly, children’s lexical diversity was associated with sentence diversity at 30 months. Thus, 
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it is important to recognize that children who are exposed to more different words are also 
being exposed simultaneously to greater sentence diversity and more contrasting examples of 
how morphosyntactic forms vary across these different sentence contexts (e.g., action verbs 
versus state verbs; 2nd person subjects versus 3rd person subjects).  
It should also be noted that for parents, both declarative and interrogative sentences were 
used for computing their sentence diversity, but that differences in sentence modality are not 
reflected in the score. That is, the declarative, “It goes here.” and the interrogative, “Where does 
it go?” credited the parent with one USV, “it go.” Consequently, the sentence diversity measure 
did not capture differences in this type of sentence diversity in the parent input. 
Parent Input Findings. Although no significant relationships were found between 
parents’ and children’s sentence diversity, information about the amount and types of clauses 
parents produced was obtained. This type of information is important, as it has not been 
mentioned in previous research. Clauses containing a subject-verb combination accounted for 
44% of all parent utterances and coincidentally, 44% of these were unique subject-verb 
combinations. Similar to findings by Smiley, Chang, and Allhoff (2011), parents used 2nd person 
subjects (you+verb) most often, accounting for 52% of subject-lexical verb clauses. These types 
of sentences refer to the child’s wants/needs or what the child is doing. Interestingly, children 
were found to produce 1st person subjects (I+verb) most often, accounting for 52% of their 
subject-lexical verb clauses. This demonstrates that although children are hearing mostly 2nd 
person subject-lexical verb clauses in their input, they are generating their own sentences that are 
not strictly based on imitation of what they hear. This indicates that children understand the 
social and pragmatic underpinnings of reference (Smiley et al., 2011). 
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In contrast to sentences with 2nd person subjects, sentences with 3rd person subjects and 
lexical verbs were rare; a finding similar to previous studies (Hadley et al., 2011; Fitzgerald, 
2010). Parents in this study only used sentences with 3rd person singular subjects and lexical 
verbs in 9% of their total utterances. When examining subject-lexical verb clauses, 3rd person 
singular subjects only accounted for 21% of clauses as compared to the 52% of 2nd person 
subjects. It is not clear whether this is an artifact of the sampling context or if use of 3rd person 
subjects would be rare in any context. Future studies should explore more ecologically valid 
environments where there may be more opportunities for use of 3rd person subjects with lexical 
verbs. For example, it is possible that family or classroom environments could create more 
opportunities to talk about the needs and actions of other people, or outdoor environments could 
create more opportunities to talk about the needs/actions of other animate referents. 
Although adult sentence diversity at 21 months was not related to children’s sentence 
diversity at 30 months, there is still reason to propose that parents’ use of more sentences with 3rd 
person singular subjects in the input may provide their children with more optimal opportunities 
for learning the English system of tense and agreement. Although sentences with 3rd person 
singular subjects with lexical verbs are rare in the input (Hadley et al., 2011; Fitzgerald, 2010), 
when they occur, they are always marked for tense and agreement. This makes parent input more 
informative overall. Recall that parent input informativeness for tense is the percentage of 
unambiguous evidence for tense marking out of all verb forms used in sentences and was found 
to be related to children’s morphosyntactic growth (Hadley et al., 2011). Importantly, it has also 
been shown that input informativeness for tense marking can be increased when adults have been 
trained to use more sentences with 3rd person singular subjects and lexical verbs (Jansen, 2011; 
Walsh, 2010). As adults were instructed to use more diverse sentences with 3rd person subjects 
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and lexical verbs, Walsh (2010) also found a decrease in use of sentences with 2nd person 
subjects. It is important to note that a predominance of sentences with 2nd person subjects, as was 
observed by the parents in the current study, may make it more difficult for children to learn the 
obligatory marking of tense for a number of reasons. First, sentences with 2nd person subjects are 
not always marked overtly for tense (e.g., “You sit down.”). Second, when sentences with 2nd 
person subjects are marked overtly (e.g., “You’re sitting down.”), the tense/agreement marker is 
commonly contracted. This may make it more difficult for children to analyze the chunk into a 
subject “you” and tense/agreement morpheme “are.” And finally, when sentences with 2nd person 
subjects are used in questions, the tense/agreement marker is often dropped (Eichorst, 2011), 
again providing inconsistent evidence for tense marking in the language input. Although the 
current study did not demonstrate that parent sentence diversity to children at 21 months of age 
contributed directly to children’s 30-month sentence diversity, it appears that strategies designed 
to promote adults’ use of sentences with more 3rd person singular subjects and lexical verbs is 
associated with richer morphosyntactic input that may be beneficial for children developing 
typically as well as those at risk for language impairments. 
Children’s Sentence Diversity and the Acquisition of Tense and Agreement 
Research Question 2 examined the relationship between children’s sentence diversity at 
30 months and their later ability to accurately mark tense and agreement at 36 months. It was 
hypothesized that children’s sentence diversity would have a stronger positive correlation with 
accuracy of 3rd person singular agreement marking than with past tense marking on the TEGI 
probes. Results indicated that the sentence diversity measure, USV total, was positively 
correlated to children’s 3PS accuracy scores but showed no relation to past tense accuracy 
scores. These results support the original hypothesis. When looking at 3rd person singular subject 
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USVs specifically, sentence diversity was positively related to both 3PS and past tense 
marking. However, the correlation coefficient was stronger for the 3PS probe than for the past 
tense probe. This aligns with the original hypothesis in that sentence diversity was related to past 
tense but at a weaker correlation coefficient level. When looking at 3rd person singular USV 
combinations in comparison to NDVm on the TEGI probes, a similar pattern was found. Again, 
3rd person singular subject USVs showed a stronger positive correlation to the 3PS probe NDVm 
than to the past tense probe NDVm. However, when looking at total USV combinations a 
different pattern emerged. Total USVs showed a higher positive correlation to the past tense 
probe than to the 3PS probe. Since the 3PS and past tense probes both assess tense and 
agreement marking ability using 3rd person singular subjects, it is less surprising that children’s 
total sentence diversity was significantly correlated with both the 3PS and past tense NDVm 
measures. This is because 3rd person subjects provide more opportunities to create unique 
subject-verb combinations and production of sentences with diverse subject-verb combinations is 
a necessary foundation to begin marking tense and agreement. 
These findings demonstrate that the sentence diversity measure at 30 months was a strong 
predictor of children’s subsequent ability to mark tense and agreement. This strong relationship 
was expected based upon the earlier relationships between child language measures and sentence 
diversity. At 21 months children varied in their lexical abilities much more than their ability to 
combine words (MLUw). Thus, significant relationships were found between 21-month lexical 
abilities (i.e., verb lexicon and NDW), with the 30-month child measure of sentence diversity. 
Some measures of children’s lexical abilities capture their ability to produce words but not to 
combine the words together, which is an essential component in sentence production. On a 
similar note, the currently used measure of grammar, MLU, provides quantitative information 
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about children’s utterances in terms of length but lacks any qualitative information about the 
range of words children can organize when producing an utterance. Perhaps the reason that 
children’s measure of 21-month lexical diversity is so strongly related to the 30-month measure 
of sentence diversity is because it is obtained in a conversational sampling and it is not just a 
measure of vocabulary abilities. Rather it is an indicator of children’s ability to organize their 
vocabulary knowledge in the act of generating novel syntactic constructions, and this ability 
provides the crucial sentence-level foundation for supporting the integration of tense and 
agreement marking into adult-like sentences.  
It is possible that children high in sentence diversity at 30 months would have higher 
scores on the TEGI at 36 months, supporting the notion that “fast kids are just fast.” However, in 
order for this to be true, the correlations for sentence diversity at 30 months with scores on both 
the 3rd person singular and past tense probes would be predicted to be similar. Interestingly, this 
was not the case. Children’s sentence diversity showed a stronger relationship with 3rd person 
singular marking than with past tense marking. This tighter relationship to 3rd person singular 
agreement marking than to past tense marking is expected because diverse subject-verb 
combinations strengthen the linguistic representation of present events but not necessarily with 
past events. This is because the form used to mark agreement changes depending upon the 
subject’s grammatical features for person and number. (e.g., I want vs. you want vs. Pooh 
wants). In contrast, past tense is encoded in the same way regardless of the grammatical subject 
(e.g., I wanted vs. you wanted vs. Pooh wanted). Therefore, findings from this study provide new 
evidence for the importance of sentence diversity to the acquisition of agreement in particular. 
These strong relationships found between children’s sentence diversity and subsequent 
grammatical development add to a growing body of evidence reflecting continuity in children’s 
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rate of language development between phonological, lexical and grammatical abilities. 
Previous research in speech perception has established that children’s phonological 
discrimination ability at 6 months of age is strongly related to their subsequent lexical 
development, demonstrating a relationship between phonological and lexical development (Tsao, 
Liu, & Kuhl, 2004). Other research has shown that early lexical development at 20 months is 
strongly predictive of grammatical abilities 8 months later, further demonstrating this 
developmental continuity (Bates, Bretherton, & Snyder, 1998). In the current study, both 21-
month CDI verb vocabulary and NDW were related to children’s 30-month sentence diversity. 
This demonstrates that children with larger vocabularies have an advantage for producing a more 
diverse variety of sentences. This adds another step to the developmental continuum between 
lexical ability and grammar. The current study also indicated that children’s ability to produce 
diverse child-like sentences at 30 months was related to their ability to produce more adult-like 
sentences marked accurately for tense and agreement at 36 months. In other words, the findings 
of this study link lexical diversity to sentence diversity and sentence diversity to the acquisition 
of tense and agreement. This is important because it establishes the sentence as an important 
step, a necessary foundation for tense and agreement marking. It also underscores that the 
marking of tense and agreement is a property of sentences, not of words themselves. It is also 
important to point out that evidence for continuity in language development was not observed 
when measuring grammatical abilities with the traditional measure of MLUw. MLUw was 
unrelated to itself over time (i.e., between 21- and 30-months) and lexical abilities at 21 months 
were unrelated to MLUw at 30 months. This suggests that sentence diversity may not only be a 
more theoretically sound variable to consider in assessing children’s early progress in language 
development, but that it also has a stronger empirical foundation than MLU. 
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Conclusion 
Although sentence diversity in parent input was not found to have a direct relationship to 
children’s subsequent sentence diversity, much needed information was discovered about the 
types of subject-verb combinations parents and children use. By increasing diverse subject types, 
parent input will be richer for other grammatical elements necessary for children to analyze and 
encode morphosyntactic information. Even more importantly, children’s sentence diversity is an 
important foundation for their acquisition of tense and agreement. With this knowledge, further 
research needs to be conducted to determine how properties of parent input support children’s 
early acquisition of diverse sentences and how best to characterize individual differences 
between children in their rate of sentence development. 
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CHAPTER VI 
TABLES 
Table 1 
Measurement Points 
 Measurement Points 
Measures 21 24 27 30 33 36 
Traditional Child Measures CDI 
Language 
Sample 
  CDI 
Language 
Sample 
  
Parent Input                    
Sentence Diversity Measures 
Language 
Sample 
     
Child Sentence Diversity 
Measures 
   Language 
Sample 
  
Child Tense/Agreement 
Measures 
     TEGI 
Administration 
Note. Measurement points are based on child’s age in months; CDI = MacArthur Bates 
Communicative Development Inventory; TEGI = Test of Early Grammatical Impairment. 
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Table 2 
Child Language Measures at 21-months 
 CDI Measures Language Sample Measures 
Participant Verbs Total Words %ile TotUtt NDW MLUw 
GTP01G 54 319 70 103 37 1.25 
GTP03G 19 156 35 96 35 1.14 
GTP06B 5 46 15 82 34 1.24 
GTP08G 102 621 99 281 152 3.16 
GTP09G 79 481 90 92 38 1.30 
GTP10G 1 47 10 11 7 1.18 
GTP11B 101 586 99 173 112 2.35 
GTP12G 57 406 85 50 40 1.90 
GTP18B 2 79 30 127 26 1.10 
GTP19G 24 262 60 131 52 1.18 
GTP20G 33 317 70 208 76 1.47 
GTP21B 7 218 65 82 29 1.09 
GTP22B 1 46 15 55 7 1.00 
GTP25G 10 201 45 204 51 1.36 
GTP26B 10 134 45 35 19 1.06 
GTP28G 10 103 25 59 24 1.47 
GTP30B 4 83 30 89 23 1.08 
GTP33B 20 186 60 64 50 1.42 
GTP35G 27 212 50 225 63 1.83 
GTP36B 3 84 30 122 12 1.00 
Mean 28.45 229.35  114.45 44.35 1.43 
SD 32.75 176.38  70.60 35.45 0.53 
Note. CDI = MacArthur Bates Communicative Development Inventory; %ile = percentile rank; 
TotUtt = total number of fully intelligible utterances in language sample; NDW = number of 
different words; MLUw = mean length of utterance in words. 
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Table 3 
Child Language Measures at 30 months 
 CDI Measures Language Sample Measures 
Participant Verbs Total Words %ile 
% 
Intelligible NDW MLUw 
GTP01G 97 547 40 0.65 55 1.60 
GTP03G 102 618 65 0.84 82 2.34 
GTP06B 40 280 15 0.76 64 3.41 
GTP08Ga – – – 0.86 127 3.81 
GTP09G 100 607 60 0.76 65 1.69 
GTP10G 78 500 45 0.60 78 2.18 
GTP11B 102 669 95 0.83 113 3.33 
GTP12G 99 657 90 0.93 105 3.16 
GTP18B 94 549 40 0.67 73 2.18 
GTP19G 78 472 25 0.93 97 2.86 
GTP20G 97 558 60 0.71 100 2.87 
GTP21B 95 604 75 0.75 96 2.81 
GTP22B 35 246 10 0.71 51 1.73 
GTP25G 94 600 55 0.88 99 3.51 
GTP26B 103 667 95 0.78 91 3.05 
GTP28G 72 505 30 0.53 89 2.38 
GTP30B 97 609 75 0.78 83 3.03 
GTP33B 83 502 45 0.85 91 2.22 
GTP35G 94 577 45 0.98 96 2.71 
GTP36B 103 675 99 0.67 89 2.70 
Mean 87.53 549.58  0.77 87.20 2.68 
SD 19.86 118.02  0.12 19.01 0.63 
Note. Based on 30-month data point with 30-min parent sample on 100 complete and intelligible 
utterances. CDI = MacArthur Bates Communicative Development Inventory; %ile = percentile 
rank; TotUtt = total number of fully intelligible utterances in language sample; NDW = number 
of different words; MLUw = mean length of utterance in words. 
aCDI not returned at 30 months. 
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Table 4 
Parent Language Sample Measures and Utterances with Clauses 
Participant TotUtt MLUm NDW SV only 
Cop 
only Sing Multi 
TotUtt 
Clau 
Multi 
% 
GTP01G 370 4.48 283 119 84 203 26 229 0.11 
GTP03G 447 5.17 378 201 93 294 39 333 0.12 
GTP06B 347 4.64 244 147 96 243 24 267 0.09 
GTP08G 249 4.03 198 91 69 160 7 167 0.04 
GTP09G 389 4.52 286 161 56 217 31 248 0.13 
GTP10G 232 4.07 205 86 51 137 15 152 0.10 
GTP11B 247 4.31 256 99 46 145 13 158 0.08 
GTP12G 456 4.52 347 166 79 245 42 287 0.15 
GTP18B 345 3.90 229 120 60 180 11 191 0.06 
GTP19G 427 3.41 223 156 69 225 7 232 0.03 
GTP20G 449 3.88 246 150 121 271 13 284 0.05 
GTP21B 273 4.65 262 79 92 171 26 197 0.13 
GTP22B 429 4.11 237 165 83 248 15 263 0.06 
GTP25G 282 3.89 168 122 38 160 12 172 0.07 
GTP26B 313 4.08 223 107 57 164 12 176 0.07 
GTP28G 214 3.86 173 94 34 128 10 138 0.07 
GTP30B 477 4.99 367 154 112 266 52 318 0.16 
GTP33B 645 3.71 295 172 126 298 19 317 0.06 
GTP35G 362 3.59 230 110 86 196 11 207 0.05 
GTP36B 421 3.75 231 133 64 197 8 205 0.04 
Mean 368.70 4.18 254.05 131.60 75.80 207.40 19.65 227.05 0.08 
SD 105.40 0.47 58.04 33.81 26.14 52.21 12.77 60.02 0.04 
Note. TotUtt = total number of utterances; MLUm = mean length of utterance in morphemes; 
NDW = number of different words; SV only = number of utterances containing clauses with 
subject-verb combinations only; Cop only = clauses with subject-copula combinations only; Sing 
= single clause utterances; Multi = multi-clause utterances; TotUttClau = total number of 
utterances containing 1 or more clauses; Multi% = percent of multi-clause utterances. 
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Table 5 
Parent Frequency of Clause Types 
Participant CopTot SV1 SV2 SV1P SV3 SV3P SVtot ClauseTot 
GTP01G 101 24 90 15 17 3 149 250 
GTP03G 112 25 132 30 64 7 258 370 
GTP06B 111 26 109 7 34 2 178 289 
GTP08G 73 21 54 7 17 2 101 174 
GTP09G 64 27 128 20 35 7 217 281 
GTP10G 59 12 59 11 25 1 108 167 
GTP11B 52 32 37 5 37 7 118 170 
GTP12G 89 41 95 32 61 9 238 327 
GTP18B 66 19 74 14 26 3 136 202 
GTP19G 73 18 82 36 23 6 165 238 
GTP20G 125 17 96 18 36 5 172 297 
GTP21B 104 13 54 4 42 6 119 223 
GTP22B 92 6 100 20 56 4 186 278 
GTP25G 43 8 87 29 16 1 141 184 
GTP26B 59 34 69 12 14 2 131 190 
GTP28G 40 25 47 13 21 2 108 148 
GTP30B 124 45 111 10 66 13 245 369 
GTP33B 135 31 105 25 39 1 201 336 
GTP35G 88 28 66 17 16 3 130 218 
GTP36B 70 13 91 7 31 0 142 212 
Mean 84.00 23.25 84.30 16.60 33.80 4.20 162.15 246.15 
SD 28.32 10.38 26.46 9.54 16.72 3.27 48.33 68.88 
Note. SV1, SV2, and SV3 refer to subject-verb combination and person type. CopTot = total 
frequency of copula clauses; P = Plural; SVtot = total frequency of subject-verb combination 
clauses; ClauseTot = total frequency of all clause types. 
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Table 6 
Parent USV Combinations 
Participant USV1 USV2 USV1P USV3 USV3P USVtot 
GTP01G 14 22 7 13 3 59 
GTP03G 19 42 16 42 3 122 
GTP06B 9 34 4 20 1 68 
GTP08G 10 18 5 12 2 47 
GTP09G 15 35 12 24 7 93 
GTP10G 7 18 9 17 1 52 
GTP11B 17 14 5 25 5 66 
GTP12G 16 28 15 36 6 101 
GTP18B 10 22 8 17 2 59 
GTP19G 12 21 18 17 5 73 
GTP20G 8 25 11 26 4 74 
GTP21B 9 25 4 25 5 68 
GTP22B 5 23 12 32 3 75 
GTP25G 8 18 8 12 1 47 
GTP26B 15 22 8 11 2 58 
GTP28G 16 20 11 19 2 68 
GTP30B 13 40 5 42 11 111 
GTP33B 12 20 9 28 1 70 
GTP35G 16 23 10 14 2 65 
GTP36B 7 22 6 23 0 58 
Mean 11.90 24.60 9.15 22.75 3.30 71.70 
SD 3.99 7.54 4.02 9.50 2.62 20.30 
Note. USV1, USV2, and USV3 refer to unique subject-verb combination and person type. P = 
plural; tot = total. 
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Table 7 
Child 30 month Utterances with Clauses 
Participant TotUtt OneWd SV only 
Cop 
only Sing Multi 
TotUtt 
Clau Multi% 
GTP01G 216 134 29 3 32 0 32 0.00 
GTP03G 265 133 83 4 87 2 89 0.02 
GTP06B 357 138 132 11 143 0 143 0.00 
GTP08G 598 164 175 36 211 18 229 0.08 
GTP09G 408 227 72 33 105 3 108 0.03 
GTP10G 216 72 62 6 68 0 68 0.00 
GTP11B 393 108 87 25 112 5 117 0.04 
GTP12G 429 138 112 45 157 2 159 0.01 
GTP18B 356 101 100 34 134 0 134 0.00 
GTP19G 515 93 155 70 225 5 230 0.02 
GTP20G 421 156 87 36 123 2 125 0.02 
GTP21B 297 86 58 2 60 1 61 0.02 
GTP22B 542 318 107 4 111 1 112 0.01 
GTP25G 594 194 149 68 217 3 220 0.01 
GTP26B 373 95 120 14 134 2 136 0.01 
GTP28G 183 92 29 7 36 1 37 0.03 
GTP30B 513 132 145 30 175 2 177 0.01 
GTP33B 447 165 93 22 115 0 115 0.00 
GTP35G 498 241 92 37 129 4 133 0.03 
GTP36B 182 47 57 8 65 0 65 0.00 
Mean 390.15 141.70 97.20 24.75 121.95 2.55 124.50 0.02 
SD 131.78 64.56 40.52 20.55 56.03 3.98 58.29 0.02 
Note. TotUtt = total number of utterances; OneWd = one-word utterances; SV only = utterances 
containing clauses with subject-verb combinations only; Cop only = utterances containing 
clauses with subject-copula combinations only; Sing = single clause utterances; Multi = multi-
clause utterances; TotUttClau = total number of utterances containing 1 or more clauses; Multi% 
= percent of multi-clause utterances. 
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Table 8 
Child 30 month Frequency of Clause Types 
Participant CopTot SV1 SV2 SV1P SV3 SV3P SVtot ClauseTot 
GTP01G 3 14 2 0 13 0 29 32 
GTP03G 4 55 2 2 28 0 87 91 
GTP06B 11 117 2 0 13 0 132 143 
GTP08G 41 95 15 17 69 10 206 247 
GTP09G 35 40 2 9 25 0 76 111 
GTP10G 6 30 0 2 30 0 62 68 
GTP11B 25 25 13 12 44 3 97 122 
GTP12G 45 29 3 42 37 5 116 161 
GTP18B 34 54 2 1 42 1 100 134 
GTP19G 71 65 32 21 44 2 164 235 
GTP20G 37 37 11 10 30 2 90 127 
GTP21B 3 22 3 2 28 4 59 62 
GTP22B 4 99 4 0 5 1 109 113 
GTP25G 70 66 10 35 39 3 153 223 
GTP26B 14 76 13 6 26 3 124 138 
GTP28G 7 16 3 1 8 3 31 38 
GTP30B 30 97 7 1 42 2 149 179 
GTP33B 22 52 6 16 16 3 93 115 
GTP35G 38 46 4 10 32 7 99 137 
GTP36B 8 25 9 1 22 0 57 65 
Mean 25.40 53.00 7.15 9.40 29.65 2.45 101.65 127.05 
SD 21.10 30.57 7.36 11.89 15.09 2.61 44.78 60.73 
Note. SV1, SV2, and SV3 refer to subject-verb combination and person type. CopTot = total 
frequency of copula clauses; P = Plural; SVtot = total frequency of subject-verb combination 
clauses; ClauseTot = total frequency of all clause types. 
  
 
45 
Table 9 
Child 30 month USV Combinations 
Participant USV1 USV2 USV1P USV3 USV3P USVtot 
GTP01G 5 2 0 11 0 18 
GTP03G  21 1 2 23 0 47 
GTP06B 15 2 0 10 0 27 
GTP08G 19 12 10 38 4 83 
GTP09G 16 2 5 21 0 44 
GTP10G 10 0 2 15 0 27 
GTP11B 13 6 7 32 3 61 
GTP12G 10 1 18 21 4 54 
GTP18B 18 2 1 22 1 44 
GTP19G 23 9 12 21 2 67 
GTP20G 15 7 6 24 2 54 
GTP21B 14 3 2 22 4 45 
GTP22B 14 3 0 4 1 22 
GTP25G 20 4 14 27 3 68 
GTP26B 23 9 4 16 1 53 
GTP28G 13 2 1 8 3 27 
GTP30B 23 5 1 27 2 58 
GTP33B 15 4 6 13 2 40 
GTP35G 21 4 8 22 7 62 
GTP36B  9 5 1 13 0 28 
Mean 15.85 4.15 5.00 19.50 1.95 46.45 
SD 5.11 3.12 5.16 8.34 1.88 17.63 
Note. USV1, USV2, and USV3 refer to unique subject-verb combination and person type. P = 
plural; tot = total. 
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Table 10 
Child 36 month Tense/Agreement Measures 
 3rd Person Singular Past Tense 
Participant NDVtot NDVm Accuracy Score NDVtot NDVm 
Accuracy 
Score 
GTP01G 4 1 25 5 3 86 
GTP03Ga  2 1 – 12 7 58 
GTP06B 7 1 13 9 0 9 
GTP08G 8 7 89 18 12 83 
GTP09Gb – – – 6 2 50 
GTP10G 6 4 71 8 1 11 
GTP11B 9 9 100 13 10 92 
GTP12G 8 8 100 17 12 82 
GTP18B 7 6 75 14 7 79 
GTP19G 6 3 50 13 6 54 
GTP20G 6 5 86 16 6 39 
GTP21B 8 2 25 14 4 53 
GTP22B 5 0 0 12 1 7 
GTP25G 9 9 100 17 11 65 
GTP26B 5 5 83 14 11 93 
GTP28G 9 7 78 13 7 62 
GTP30B 8 6 75 10 5 93 
GTP33B 6 4 71 15 7 60 
GTP35G 7 3 50 13 6 40 
GTP36B  8 1 10 17 0 0 
Mean 6.74 4.32 61.17 12.80 5.90 55.82 
SD 1.85 2.89 33.30 3.65 3.93 30.23 
Note. The tense/agreement measures were obtained from administration of the standardized Test 
of Early Grammatical Impairment. NDVtot = number of different regular verbs produced; 
NDVm = number of different regular verbs marked. 
aChild did not produce >3 scorable opportunities on 3rd person singular probe. 
bChild unable to complete 3rd person singular probe. 
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Table 11  
Spearman rho Correlations between Child Language and USV Measures 
 21-NDW 21-MLUw 30-CDI Verb 30-NDW 30-MLUw 30-USV 
21-CDI Verb .845*** .781*** .409* .482* .142 .396* 
21-NDW  .808*** .124 .639** .349 .625** 
21-MLUw   -.041 .530** .251 .314 
30-CDI Verb    .289 .143 .297 
30-NDW     .668** .779*** 
30-MLUw      .647** 
Note. CDI Verb = total verbs reported on the MacArthur Bates Communicative Development 
Inventory; NDW = number of different words; MLUw = mean length of utterance in words; 
USV = unique subject-verb combination. 
Concurrent correlations at 21 months, n = 20; Concurrent correlations at 30 months, n = 19; 
Correlations between 21 and 30 months, n = 19. 
* p < .05, one-tailed. ** p < .01, one-tailed. *** p < .001, one-tailed. 
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Table 12 
Spearman rho Correlations between Parent Input and 21-mo Child Language Measures 
 Child 21-CDI Verb Child 21-NDW Child 21-MLUw 
Parent TotUtt .052 .047 -.184 
Parent SV Clause Freq -.005 -.070 -.350 
Parent USV .097 -.010 -.083 
Note. TotUtt = total number of utterances; SV Clause Freq = total clauses containing subject-
verb combinations; USV = unique subject-verb combination; CDI Verb = total number of verbs 
reported on the MacArthur Bates Communicative Development Inventory; NDW = number of 
different words; MLUw = mean length of utterance in words. 
n = 20. 
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Table 13 
Spearman rho Correlations between Parent Input and 30-month Child USV Measures 
Measure Child USV 
Parent TotUtt .005 
Parent SV Clause Freq -.069 
Parent USV -.066 
Note. TotUtt = total number of utterances, SV Clause Freq = total number of clauses containing 
subject-verb combinations; USV = unique subject-verb combination. 
n = 18. 
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Table 14 
Spearman rho Correlations between Child USV and TEGI Outcome Measures 
 3rd Person Singular Past Tense 
 Accuracy Score NDVm Accuracy Score NDVm 
USV total .610** .591** .378 .630** 
USV3 .647** .636** .473* .529* 
Note. The tense/agreement measures were obtained from administration of the standardized Test 
of Early Grammatical Impairment. USV = unique subject-verb combination; USV3 = unique 3rd 
person singular subject-verb combination; NDVm = number of different regular verbs marked. 
n = 18. 
* p < 0.05, one-tailed. ** p < 0.01 level, one-tailed. 
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CHAPTER VII 
FIGURES 
 
Figure 1. Parent USV total at 21 months in relation to child USV total at 30 months. 
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Figure 2. Parent talkativity at 21 months in relation to child USV total at 30 months. 
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Figure 3. Parent subject-verb combination clause frequency at 21 months in relation to child 
USV total at 30 months. 
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Figure 4. Child number of different words (NDW) at 21 months in relation to child USV total at 
30 months. 
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Figure 5. Child mean length of utterance in words (MLUw) at 30 months in relation to child 
USV total at 30 months.  
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Figure 6. TEGI 3rd person singular probe accuracy score at 36 months in relation to child USV 
total at 30 months. 
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Figure 7. TEGI 3rd person singular probe accuracy score at 36 months in relation to child 3rd 
person singular USVs at 30 months.  
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Figure 8. TEGI past tense probe accuracy score at 36 months in relation to child USV total at 30 
months. 
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Figure 9. TEGI past tense probe accuracy score at 36 months in relation to child 3rd person 
singular USVs at 30 months. 
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Figure 10. TEGI 3rd person singular probe Number of Different regular Verbs marked (NDVm) 
at 36 months in relation to child USV total at 30 months. 
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Figure 11. TEGI 3rd person singular probe Number of Different regular Verbs marked (NDVm) 
at 36 months in relation to child 3rd person singular USVs at 30 months. 
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Figure 12. TEGI past tense probe Number of Different regular Verbs marked (NDVm) at 36 
months in relation to child USV total at 30 months. 
  
 
63 
 
Figure 13. TEGI past tense probe Number of Different regular Verbs marked (NDVm) at 36 
months in relation to child 3rd person singular USVs at 30 months. 
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APPENDIX A 
Sentence Diversity Coding Procedures 
Rationale 
We envision the sentence step analysis as relevant for children in Brown’s Late Stage I 
and Early Stage II (MLUs between 1.50 and 2.50). During this period, we can track children’s 
growth in their use of word combinations with MLU, but this metric does not tell us whether 
children are increasing their use of child-like sentences, operationally defined here as minimally 
consisting of an explicit NP in subject position and a lexical verb. The Unique Subject-Verb 
(USV) analysis allows us to characterize children’s growth in sentences and the diversity of the 
subject-verb combinations. Importantly, this shifts our primary focus away from the length of 
utterances and towards the variety or diversity of sentences children are able to produce opposed 
to what they typically produce over and over again. Although length is generally a good index of 
expectations for grammatical complexity in typically developing children, it is not as good an 
indicator of grammatical complexity for children with language learning difficulties.  
Developmental Observations (from Rispoli archival database)   
Villa (2010) has documented the pattern of subject type expansion in children’s unique 
SV-combinations. In examining the types of subjects used for 20 children from 21 to 27 months 
of age, she noted that 11 children demonstrated initial productivity with 1st person subjects prior 
to 3rd person subjects (8 had both types, 3 had only 1st person by 27 months), 7 children 
demonstrated initial productivity of these two subject types in the same sample, and only 2 
children demonstrated initial productivity of 3rd person subjects before 1st person subjects. Only 
11 children demonstrated initial productivity with 2nd person subjects and for all children, 
explicit you subjects were observed together with or after 3rd person singular subjects. Only 6 
children demonstrated initial productivity of plural subjects, with or after 3rd person singular 
subjects. In other words, no child demonstrated initial productivity of 2nd person singular or 
plural subjects without also demonstrating initial productivity of 3rd person subjects. 
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Coding Procedures 
What can be coded: 
• Sufficiently different subject-lexical verb combinations 
o Any utterance with the same lexical verb but unique subjects 
Ex. “I got more” vs. “She got more”  = 2 USVs 
o Any utterance with the same subject but unique lexical verbs. 
Ex. “I want more” vs. “I got more” = 2 USVs 
• Sentences to be coded will include: 
o Both declaratives and questions for parent input at 21 months of age 
 This includes main and subordinate clauses 
o Only active declarative sentences for children at 30 months of age 
• We are coding sentence types with unique subject-verb combinations, not tokens. 
 
What does not count as a Unique Subject-Verb combination: 
• Any repeated utterance 
o Sometimes an utterance will occur under two verbs (e.g. I go get it). Make sure not to 
count this sentence twice. Also, this utterance will be scored with the first verb only. 
• Sentences with understood rather than explicit subjects (e.g. Look there) 
o The subject “you” is understood but not explicitly stated 
• Subjects such as “cookie” and “cookiemonster” that mean the same thing are not different 
subjects. 
• Pronouns me/my/I when used as the first person subject will all be scored as a single subject 
type. When the children use their own name to refer to self (Cname/I) this will also be scored 
as a single type. The rationale is to protect against giving the child who makes pronoun case 
errors more subject diversity. 
• For 1st person subjects: 
o Parent transcripts: when the parent uses “mommy” to refer to self and also uses “I” 
combined with the same verb, these will be scored as equivalent 1st person subject types. 
Ex. I go vs. mommy go = 1 USV 
o Child transcripts: when the children use their own name (Cname), I, or makes pronoun 
errors me/my, these all will be scored as a 1st person subject type.  
Ex. “I want milk” and “me want that” = 1 USV 
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• For 2nd person subjects: 
o Parent transcripts: when the parent uses the child’s name or “you” as an explicit subject 
with the same verb, these will be scored as equivalent 2nd person subject types. 
 Ex. “Cname gets food” and “you get pizza” = 1 USV 
o Child transcripts: when child uses the pronoun “you” or uses “mommy” as an explicit 
subject with the same verb, these will also be scored as equivalent 2nd person subject 
types.   
Ex. “Mommy get it” and “you get blue cup” = 1 USV 
• Utterances with the same subject and verb but have different tense use or the utterances differ 
in other ways. 
Ex. “Car goes” and “Car go” = 1 USV 
Ex. “I want more” and “I want more right now” = 1 USV 
• Nouns used to address the listener (e.g. mommy, baby) 
o If a noun is set off with a comma, it is likely to be an addressee. Make sure to check the 
transcript and/or video context, if necessary. 
Ex. “Baby cook” 
Is the child addressing the baby and telling the baby to cook or is the child 
declaring that the baby is cooking now? If it is the latter, then it will count 
because it is a main verb with an omitted object. 
o Sometimes it is tricky to determine if mommy is addressee or subject, even with context. 
If you cannot be certain, code AMB for ambiguous and do not count the example as a 
unique syntactic type.  
 
Subject-Verb combinations to be careful with: 
• “I want” 
o No matter how many different subjects exist with different objects, this unique 
combination will only count as one USV 
o Example: I want ball/baby/that/spoon will all count as one USV because the subject-verb 
combination is the same in every utterance. 
• “I want” vs. “I wanna” and “It go” vs. “It gonna” 
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o Do not count as separate combinations because want and wanna are the same verb. 
Therefore, if “I want to play” and “I wanna play” are two utterances found in the 
transcript, only count one of the sentences as 1 USV. 
o The same rule applies for “It go” and “It gonna” 
• Utterances with serial verbs or catenatives 
Ex. “I gonna make some” or “I go get it” 
We will only code the first verb in the utterance. In these examples, we will code for 
“I gonna” and “I go”. Since the utterance is listed under both verbs, it is a repeated 
utterance found in the transcript and can only be scored as 1 USV. 
• Utterances with auxiliaries 
o Count the subject and main verb, not the auxiliary verb. Ex. “I don’t know” would be coded for “I know”, not aux do 
 Ex. “I can do it” would be coded for “I do”, not aux can 
o “Don’t” is a negative auxiliary 
Ex. “I don’t want this”  
Score for the “want”, not the “don’t” I want = 1 USV 
• “Do” – Is it a main verb do with an omitted object or an auxiliary do? 
o Auxiliary do will not count because it is not a main verb 
o Sometimes you may have to look at the original transcript in order to see how the 
utterance is used in context. 
 “I do” as an elliptical response to a question (e.g., do you want milk?) does not 
count.  
 “I do” as a main verb with an omitted object does count. 
Ex. “I do it” uses do as the main verb = 1 USV 
• “There you go” and “Here you go” can count once as a USV even though it could be a rote 
form. 
• Sometimes it is difficult to tell if a bare verb is serving as a progressive form or not. 
Ex. “That/’s no open mama.” 
= that’s not open (open is predicate adjective, so not a Verb) 
= that’s not opening (would be a Verb) 
Again, if you cannot be certain, code as ambiguous (AMB) and exclude 
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Complex sentences with two SV combinations 
The primary difference in coding complex sentences between parent and child transcripts is to 
code non-finite embedded clauses for parent transcripts but NOT for child transcripts. 
For Parent transcripts: Parents use many complex sentences containing more than 1 clause. 
These multi-clause sentences often contain an embedded SV combination. To count an 
embedded SV combination in the USV count, the following criteria must be met. 
• The embedded SV (clause) must have an explicit subject and explicit lexical verb. 
Ex. I think I want the blue.  I think + I want = 2 USVs 
Ex. I want to go home.  I want + ø go (Not explicit Subj) = 1 USV 
• The embedded SV (clause) is finite (i.e., the verb in this clause is a site for tense/agreement 
features).  
Ex. I think the baby needs a bath.  I[SV:1] think the baby[SV:3] needs a bath. 
I think + the baby needs = 2 USVs 
o To determine if the clause is finite change the subject to a 3rd person singular present 
context, the verb in a finite clause will be required to agree with the 3rd person singular 
subject. 
Ex. I think I want the blue  I think he wants the blue.   
 I[SV:1] think I[SV:1] want the blue. = 2 USVs (I think + I want) 
Ex. I wonder if the boys need a ride  I wonder if the boy needs a ride.  
 I[SV:1] wonder if the boys[SV:3P] need a ride. = 2 USVs (I wonder + boys need) 
• Embedded non-finite clauses: 
o If the embedded SV (clause) is non-finite but contains a subject-verb combination context 
DO code for Parent transcripts. 
Ex. I see him walking.  I see + him walking = 2 USVs 
o Infinitival verbs are also non-finite but these were NOT coded 
Ex. I want Daddy to help me.  I want + Daddy to help (NON-finite) = 1 USV 
For Child transcripts: Although there should be relatively few complex sentences among 
children with MLUs under 2.5, there may be some children who have gone beyond the “simple 
sentence step.” To count an embedded SV combination in the USV count, all of the above 
criteria must be met EXCEPT do not code any embedded non-finite clauses for the child. 
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Sentences containing Copula BE forms 
According to Fitzgerald (2010), copula is one of the most frequently used forms in parent input. 
Therefore, to analyze the percentage of sentences containing subject-verb combinations, we also 
coded sentences with copula BE forms for parent and child transcripts. 
• Subject+cop [SC] 
o The boy[SC] is tired. 
o I[SC] am hungry. 
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APPENDIX B 
USV Summary Grids 
 For each sentence with an explicit subject and lexical verb, the USVs were categorized 
by person/number type in the USV summary grid. Only the subject and bare stem of the lexical 
verb were recorded in the grid. Auxiliaries and tense/agreement marking were not documented. 
The following are examples of USV summary grids for one parent-child dyad.  
GTP18B 21mo PARENT 
Uses 1st Person Sing 
(I, mommy) 
2nd Person 
Sing 
(you, Cname) 
1st P PL 
(we, let's) 
3rd Person 
Singular 
3rd 
Person 
Plural 
1 I blow you build let's see baby cry they have 
2 I caught you cook let's spill baby eat they roll 
3 
I did / 
mommy does you do we build baby got  
4 I have you drop we cook baby like  
5 I hold / me hold you feed we cut baby need  
6 I know you give we go baby want  
7 I put you go we have cow say  
8 I see / me see you got we pretend elephant say  
9 I think you have  it fit  
10  you hear  it get  
11  you like  it go  
12  you look  it make  
13  you make  it open  
14  you pick  monkey say  
15  you pop  sheep say  
16  you put  that look  
17  you say  that taste  
18  you see    
19  you sit    
20  you take    
21  you think    
22  you want    
TOTAL: 9 22 8 17 2 
      
Total SC 66   Total Coded Utterances 203 
Total SV 137   Total USV 58 
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GTP18B 30mo CHILD 
Uses 1st Person Sing 
(I, mommy) 
2nd Person 
Sing 
(you, Cname) 
1st P PL 
(we, let's) 
3rd Person 
Singular 
3rd  
Person 
Plural 
1 I blow you go let's get camera find they watch 
2 I carry you sing  diaper bother  
3 I do   he clap  
4 I fit   he get / he got  
5 I get / I got   he go  
6 I go   he like  
7 I have   he move  
8 I hide   he need  
9 I kick   he say  
10 I like   he want  
11 I need   he watch  
12 I open   it drive  
13 I scratch   it fit  
14 I take   it get  
15 I use   it make  
16 I want   it pop  
17 I wash   it say  
18 I watch   milk come  
19    one fit  
20    this fit  
21    this go  
22    this need  
TOTAL: 18 2 1 22 1 
      
Total SC 34   Total Coded Utterances 134 
Total SV 100   Total USV 44 
 
